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Acute compartment syndrome: An unusual
complication of a previously bypassed popliteal
aneurysm—Case report and literature review
Michel Batt, MD, Miguel Sosa, MD, Pierre-Jean Bouillanne, MD, Benjamin Thevenin, MD, Pierre
Haudebourg, MD, and Réda Hassen-Khodja, MD Nice, France
An acute compartment syndrome of the calf due to popliteal vein compression is described in a 71-year-old man who had
undergone popliteal aneurysm bypass and ligation 10 years previously. Acute pain and extensive edema of the right leg
and a pulsatile mass in the right popliteal fossa prompted arteriography that revealed collateral filling of the aneurysm.
Aneurysm decompression by using a posterior approach was completed, including genicular artery ligation, and
fasciotomy was performed. Irreversible ischemia of the foot necessitated tibial amputation on the third day after surgery.
The literature on complications of excluded popliteal aneurysms after bypass and ligation, clinical presentations, and
surgical management is reviewed. (J Vasc Surg 2006;43:1049-52.)The most common treatment for popliteal aneurysms
(PAs) is bypass combined with exclusion of the aneurysm
by proximal and distal ligation. After ligation, the aneurysm
left in situ generally thromboses. In certain cases, however,
the aneurysm may continue to enlarge via patent side
branches feeding the excluded aneurysm1-5 in a manner
similar to the development of type II endoleaks after endo-
vascular exclusion of an abdominal aortic aneurysm. Com-
pression and even rupture have been reported in the En-
glish-language literature.1-11 We now report a previously
undescribed acute compartment syndrome due to com-
pression of the popliteal vein from an excluded PA that
resulted in limb loss.
CASE REPORT
A 71-year-old man was admitted to our service 12 hours after
the acute onset of right calf and foot pain with edema after a 2-hour
airplane flight (March 2005). His history was significant for a
reversible stroke (1992) and repair of bilateral popliteal artery
aneurysms (1994 and 1995). Ligation of the popliteal artery
proximal and distal to the PA in conjunction with common femoral
to below-knee popliteal artery bypass by using a reversed great
saphenous vein had been performed with a medial approach on
each side. On admission, he was receiving antiplatelet therapy and
was additionally receiving anticoagulation therapy with heparin.
Physical examination revealed a 5  7-cm pulsatile mass in the
right popliteal fossa. Distal pulses were not found, and there was
evidence of profound ischemia in the right foot, with extensive
edema and cyanosis (Fig 1). The ankle-brachial index was 0.31. No
mass was felt in the left popliteal fossa, and there was also no
evidence of ischemia or edema in the left foot. Color flow duplex
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doi:10.1016/j.jvs.2005.12.057scanning (CFD) demonstrated patency of the femoral popliteal
bypass and tibial vessels (Fig 2). Evaluation for retrograde collat-
eral blood flow to the PA was not performed. Additionally, exter-
nal popliteal vein compression by the PA was seen, but there was
no evidence of deep venous thrombosis. Arteriography confirmed
a patent bypass graft with dilatation of the distal anastomosis. The
tibial vessels showed marked irregularity and occlusion of the
anterior tibial artery. In addition, collateral filling of the aneurysm
through the inferior genicular arteries with an obvious contrast
blush was seen (Fig 3).
At surgery, the popliteal fossa was approached posteriorly. The
popliteal veins were patent but markedly dilated, and there was a 5
 7-cm pulsating aneurysm. On opening the aneurysm, a large
amount of chronic thrombus was removed. A single genicular
artery was found back-bleeding into the aneurysm. This artery was
ligated, and the aneurysm was partially removed (Fig 4). Because of
the calf edema, a four-compartment fasciotomy completed the
procedure. After surgery, the leg ischemia and edema resolved, and
distal pulses were palpable. However, irreversible foot ischemia
necessitated tibial amputation 3 days after aneurysm sac decom-
pression. Pathology examination eliminated venous thrombosis in
the foot or embolism of atheromatous material from dilatation of
the distal anastomosis as the cause of the foot ischemia. Rather, the
foot and leg ischemia and edema seemed to be related to compart-
ment syndrome, because CFD demonstrated patency of the bypass
and tibial vessels, no evidence of deep venous thrombosis, and
popliteal vein compression, and after the PA decompression, the
leg ischemia and edema resolved. Compartment pressure was not
measured.
DISCUSSION
Continued PA expansion after bypass with PA exclu-
sion was first described by Flynn and Nicholas,6 and in that
study they demonstrated continued intrasac flow at opera-
tion. Our review of the literature concerning this problem
since that first described case6 is summarized in the Table.
This review showed that the incidence of PA expansion
varied from 2% to 11%1,2-5 and that intrasac flow was
commonly diagnosed with CFD2-4,9,10 or arteriogra-
1049
Fig 1. Cyanotic aspect of the ischemic right foot.
bypass and tibial vessels.
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May 20061050 Batt et al.phy.5,7,8,10,11 In the series of Mehta et al,5 sac pressures
measured during the operative procedure in four cases were
increased to near-systemic pressure. Furthermore, the ex-
pansion of excluded PA depended on the method of PA
exclusion (proximal and distal PA ligation with short seg-
ment isolation, proximal and distal ligation with long seg-
ment isolation, or single ligation alone) and the presence of
patent geniculate collaterals.4 Enlargement was usually as-
Fig 3. Arteriography of the right leg: collateral filling of the
excluded popliteal aneurysm (black arrow) through the inferior
genicular arteries (white arrow). The arrowhead shows distal liga-
tion.Fig 2. Color flow duplex scanning demonstrated patency of thesociated with intrasac flow from geniculate collaterals, such
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Volume 43, Number 5 Batt et al. 1051as a type II endoleak as observed after endovascular repair
of abdominal aortic aneurysm, but in nine cases, Shortell et
al1 and Kirkpatrick et al2 described enlargement of ex-
cluded PA without intrasac flow—a phenomenon referred
to as endotension.12 Development of new symptoms was
related to enlargement of the excluded PA, and at a mean
follow-up of 74 months, nine excluded PAs were reported
to have ruptured, resulting in limb loss in one case. The risk
of rupture correlated with the percentage change of mean
diameter of the excluded PA (98% vs 53%), the length of
follow-up (74 vs 59 mo), and the presence of collateral
filling of the excluded PA (Table). Nineteen excluded PAs
also had symptoms caused by nerve and vein compression.
The acute compartment syndrome we report here has
not previously been described after bypass and ligation of
PA. However, our case is similar to the case described by
Dellanna et al13 of the development of compartment syn-
drome in a patient with an unrepaired PA. In our case, the
initial diagnosis of phlegmasia cerulea as the cause of com-
partment syndrome was excluded by the absence of deep
venous thrombosis on CFD. Rather, compression of the
popliteal vein by the expanding excluded PA, sitting on an
airplane with prolonged further compromise of the popli-
Fig 4. Patent popliteal aneurysm removed (white arrow) with
thrombus (black arrow).teal vein, and the fact that the ipsilateral great saphenous T
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May 20061052 Batt et al.vein had been harvested for the initial bypass resulted in
inadequate venous outflow, thus leading to compartment
syndrome, which probably explains the severity of the
clinical presentation in our patient and the dramatic out-
come. Furthermore, in the context of venous outflow ob-
struction caused by popliteal vein compression, flow in the
graft and tibial vessel were normal, but there was high flow
resistance, and the resultant lack of an arteriovenous gradi-
ent was the cause of the leg and foot edema and ischemia.
The leg ischemia and edema resolved with PA decompres-
sion but the foot ischemia did not, previously due to
irreversible injury.
To prevent rupture or amputation, secondary surgical
treatment is mandatory when an excluded PA increases in
size or persistent intrasac flow and compressive symptoms
are present. The procedure consists of sac decompression
and ligation of the geniculate vessels by using a posterior
approach. In addition, PA rupture in a poor surgical candi-
date was successfully managed by endovascular treatment
with complete aneurysm thrombosis and shrinkage of the
PA, with reduction in the diameter of the PA more than
80%.11 Thus, selective arteriography to establish the source
of endoleak and endovascular treatment by using micro-
catheters and microcoils might also be an effective strategy
for the treatment of enlargement of a previously excluded
PA.
CONCLUSION
Bypass and PA ligation is the most common treatment
for PAs, but continuing PA enlargement can occur, thus
resulting in compression symptoms and even limb loss. The
initial surgical operation should be individualized on the
basis of the size of the PA, the preoperative angiograms,
and the intraoperative findings, with a strong attempt made
at ligating the branches originating from the PA. Further-potential risks of continuing PA enlargement include vein
or nerve compression and rupture. Thus, long-term fol-
low-up of excluded PAs by duplex surveillance seems pru-
dent.
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